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«P^2l4MlWii ? T(73v'-^ff-§-SrT/2jS)« 

<75^-*/< v Kff %\Z-'&M LT i Hiatus lie 4- x. 5 „ 

g®)^bii3iiimpff Lxm v tiiEiHiss33[caj 

^'9fJ]E[slSS33*^^ 1 3fTiE^Fffii^ofc- i 
^-flS^ajft^SSi-fSi:, Wfflft[sl!f§32l4^^ 

[z.ls^T%tk-fZ>z. t left i? . &tftte^ikW}ftfrftt>ti 

So 




1 

11**51] 7 &m$ixt~mM7<»7 ! —?^%i:T/2 
z<du ws<$it^&\z x o x mt z htzmm t g©-?-* 

[I**® 2] ftUfSiSi^^tt. * y7^<r> by 

m-si-icg^ yyto^Mmmtnm^^m&x-mm 

5 tfflfflK^-f 5^ t fc^fSfc-f 31***1 2 (cfaaro^ 
-^ligf. - 

[f**>S4] fif5lS)^t:¥S:li. StllS^M^^Ii 
W^ftf. ffJS5±* y^zM&Lfz.? y? 

1 1 z 4 5 * y » ffl & m K » f£ H tela % I c £ <5 < fcj 

mi s z. t t -r s 2 iciE«<or f - * mm$i 

So 

r t (c J; 19 £ :? y 7*ttSSr l * ? -7°^-f <b -T z. £ £^8* 

tc^ ^T-ro^WSS^fi 1 ^r#m£ 1"5 i**il 2 

[ SI f?] 

[oooi] [^BOBWl 

[jlil.L©*Uffl»!f] #«93I4. f-iS'fflgiti 

l. mz, &&w&mmmRu&#£mi&t&mm®<r>m 
^mm^m^x^m^Mz^mT-^^m-rih^^ 

[0 0 0 2 ] 
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ssokssp (vsb) xva:sf#fiisssra (qa 

[0003] gl 6 14 r. <D«<7)t£3fE<7>-r — *&P£IS<7>1S 

rggEgi^frPWffi^iiaj . necss, 1991 

70 Vol.44, No. 1, pp.58-65) (C ioTl^iSl^lS 

[0004] •7-<^oiS^ro*frS]/''7*7r>'7 1 ^-i{c: 

ioTgfa £iT.fc 1 6 Q AMff-tXii 2 5 6 QAMfB# 

*/<^ KfH§-lc£iB£ix5. «fS-§-l4Sl!)^{b^3!c 
^x.f 3 nr^{b^ix5„ 2 lixgfci ^r-^4sro- 
jKW'iSfiKffcSai. 3tBRiT-l4'7 ? -^^JW3S s TroffiP 

ivT^nr^s. I6©gitt. t/2^i 

19, ffiH^ b yT-tiLmzft-fZ^itmtlZfahZ&X^ 

[0 0 0 5 ] T/m (tL, ml4 2 )^±<7) S^S 

14, 3CSK2 (J. G. Proakis, 'Digital Communications, * 
1989, McGraw-Hill Book Company ) ^Clftli £*lTl^ 

[0 0 0 6] ^P^2I4. rvTtli'Eji^S'-C 
^ b&£ 1 Fff^-lcSmLT, f-WoyKKl 
JO (JilfflT) MIlf"^B^CK2 (MT/ 
2) «rS*i-5£*IC, filf-?^B^CK2fflfi 

2 14 1 Fft •§-$rl^tl#i*K«rffli' x Tll««ia+5£* 

o=Qft n^c£ [zyQfc-t sterna ^x-hz 

tOiLTRStS. mPfi2A^»MiaT/2C0mP 
^ (4@ft^it;li3IC^x.^ix5o 

[0007] @7i4@6tfKoa»i^{t:sroA(*W<e*fS 
**-flHlK@T**>5. C»(§]SSroS*1SjSI4. ±&Lfz 

[0 0 0 8] JS)Wi65T/2»1tPm-tl4l®I^fbfi3ro 
^^ll5rJ>LTT/2S h7^'<-t/i'7^^12!: 
^■X.t3^5„ h7^'<- ^^i?12l4flti^ 
^aT". ^y^:l4bT-*.i3 . ±^ y^t^h^X 

&fy7%l-in (=a + b + l) T-Sj5 0 l-7V?'<- 
^ l\,7 4 fr? Vi<n><h$ y-fn-a, 13-a+l , 13bf4l/^ 
50 -fft.hm-Wtf$.X-h<0 . ig^HXttfliaro^ y7frhX 
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■thy y^ES&Hfc-fj-x.fbitS,, 
[0 0 0 9] 7 yf OSS 1414* a j, * CK 2 <nW>MXX 

J&7 5'T % !MISSl6^ttil*-f 5„ &<?-y~7n-a , -, 13b 
©IgsifSSiSlSfcW:*:** -yJ&Mc -a, c-a+1 , 

cO , cb , h^X-hiX** fr*5, Cft^©* 
5'7'«SI4*5RSt , ifc5. tt5&f*giSi5li7 y^BI&M 

ffi* JDgSI 17 , Ig^D&SI 17 I44S-1H5R SSS15W 

[00 10] 5 y5=-[HlSSl8roffi*l4*iJSfsi9(c^xbli 
T 1 6 Q AMXI4 2 5 6 Q AMm^-f ixroffiT'fc-S 

1 6QAMXB2 5 6 QAM#t OSSifc 

[ooii] *i^i9oAffl*tt«3SS2iic#xbnr 
ix!tim\z-j&®i-zn%ffl¥®i$.ftx-b2>mmm % e 

£©ffl§f3&#»5. tt3gap®«24li. 1t?!fSlgfs23^ib 

rojs)MTS<73taiSie*tftfi* c^cki?^^ >-**« 

[0 0 1 2 J <^E£ix;fc* yT^^tt-fe 1^**25 £fl-L 
X 7 s/f @^26(C#x. feil. 7 j>7^[h]SS26I4* n j-* C 

*25lCI4#]ffli*£ffl»@:£ffit>A;££ixT:Joi?, 4^27 
SR-fa. BP*,. iii#B3^B#(cl4. ^^c^^ 

ScO 1 r-ffi(75* y?V)* yT'&gcttO KK5££iX 

5. fc*5, iWI»l*Mf^l4@6i75C^4£frLTA*)£ 40 
[0 0 13] t»i^<til3K,fcoT#^P^#;aMI«£ 

nfcspft -§-14. ®MTmz.m'ofijE®®5\z5-x_bti 

5. ^i9?TIE(H]^5ttCTx.lf BCHfrJ££F-§-£ffll^TK 

[0 0 14] t:^f, _Lj$Lfc£<iit£^fH£ffl^ 
fcx-*<5i£!4. * nKlHl^oj: 5l-fiSfa®a ?i f 50 
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s-e-fzii, j-^i-f«i;$ESM^^i^i:^?). mis 

§1214. -r — * * o * ^rT-i'/^* — ^ro^-kifi^rotfc 

«-c-s£-r s^t^sstfcfcs. <gias§2»js)®#:i#tt 

14. f-^^By^nBtWr-f/^-vffltS^ 
7^^**ffl^Tt>. -1©!)? ? ht-f^^ffitte 

[0015] 

tt*07 f -^«PSIBl-*3^TI4, #flfiittSSIiro7- 
14, S^7— ** n y^ttffiiir-f/^-yoftMI 

[0016] &%Wi$i>>i>>Z?Am&\z.m7)*Xtl:£ix1zi> 
©TfeoT, S4f- ** n ypfoteWTJ'*? — ><T> 

&mM%.mct£^itm&x't>* mit^mt-tz^tfrx 

[0 0 17] [38«<D*j3;] 

[isjsfewst-rafcft©^] #3§s3ic«5 7 ? --*«p 

SSSI4. ^P^ixfcigfflTC07 f -*ff^4:T/'2jSl«fe 

& ic J; o r «IS $ ixfc «{f #Sr^tf 5 S Si3Hfc3M& 
i. ^»@i4^^^^J;or^{t$nfcJllWTSi7)7 ? 
-*ff i? ^SrJgffiSriSjLfc r. i Sr^ffi LtK <0 « 

^ita^ H ro^ffl IS ^ * *f*-f 5 * © Si^ ^ *Mf 

wMm-z-tzmnit^&t&MtiM^hnx-hz, 

[0018] 
[0019] 

xmm-ti. n i i4*«^ict*57-*«^@»-ii 
[0020] r >rt i * BKft^-^^e-r 
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5. crow * oSff %lt'&mm 2\z.5-x.hii, &iStf 

|c. jg$j#Ttf>-r-:? ? b y ^ CK l tJlffl^T/2<7) 

T/2«75HISffi-§-. f-^^^CKat/f-?^ 
n y >r c K 2 (4 S Si^{bSi3l(c4 f,ix5, 

[0 0 2 1 ] m 2140 1 4>roi®I^^31i75A{$^/£« 
jSSr^-f(SISSilT-*>5„ 

[0 0 2 2 ] &Si«Hfc^31l4 h 7 ^/<-t/i'7-f/^ 
42. 7 5-^IU»18, ¥U3£«19. ®^2l5.0 ! *^22iC 
£oTiS^T^5. h7^'<- tfvU7^/U:?42 
14. «E^«fit*ixfc6fr^y7 p E-a, E-a+l, -, E-l. 
±?y7°E0 RXr&*>* yfEl , Eb Sr#Lr*5 

9. ^^7"E0, El £i&< * j/T'E-a, E-L, E 

2, Eb <nmmt$i*Wi7 y-ftWi— Xfo 

■So 

[0023] BP*>, =S-^^ 7°I4, 7 yf lElS§L4iSr^Lr 
fc 1 ?. A^S^iiXtefifJlS:©* yy°f>>b<nmmm£ri i }. 
fiZtiZ, ? y? @SSi4ttT/ 2 JS»ro^ b CK 2 
IctoTSj^LT. 1gpff-s§-&&JS:ro* s>7\ 2g7? 
^@g&i6&tfffii&fl£fli5Kfi};&-f 5. 2^7^^15181 
1614^ B ^ CK 2T-7-^^«^tr1S^*^23{C 

Hill's. 

[ 0 0 2 4 ] «?g*S^23(CI4, <fc 5 (C #-§- 

3l®t§23l4 C oggg i ATTlgfSff # £ Ltffl 
HSr*»r, * Lrlt^D^24(cffi^-r 

5„ ISsSOPg^COtti^ir *25©A;*Ji£B,&U<7 

S^*^23^b»Ji)SSTSotlia,feSi:Sn^ 

K l 9 4 5 v^ro* yf&Mc i i^rJD^-rsr ilcfc 

Ig^S^fi 15149 j/^Ls!SSl4A^C0A*1SPff-§-l-^ J' 
7°#&ci **SLrjD^liL7iCffiA-t-5„ 
[0 0 2 5 ] i?y7"E0 , El i:^<%-9 yf^^f 
*25i4. ii«S#(4A*«B«:SS?Lrtt5RJP^S§240tb 
^3«r7 yf-LH^eiw^-t. ffi^27&:ftLTmM-f 6«tHfc 

mmmft<n®mmo z ? t lx9 y^^m^ 

7^ ^082614 ?ny?CK lrlftft LTx- 
5 ffi^SHL55.0 ! ^^D^24lC 

E-a, - E-L, E2 , ••• Eb <7)^ ^ 7°^#:I4 0 $ 

[ 0 0 2 6 ] ^SWOi^^EO i^y/El i 
14. *U-^^25(OA*4SAiC-fel^^^43COffi^^-^xf5 
n5,fi.#l©?y7 , ia*5„ -feu^^43l4. 4gi=-44£ 
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7"K5£3>&fi-§-<7> b - U"</U (EAT. "L" i^5) T- 
A*«SB£3IiRU a^I/^ (EIT. "H" tv^) 
T-ATJigAfciiiR-f So BP*>. i^j'T'EO co-t?u?<? 
4314. ±* j> &{f-t0> "L" T-@j£fiH*r*i' 
?*25tC-5-x.. "H" X-m^O^-^^f 9 25\Z.l*A. 
So Sfc. ^ y7"El O-i? U^^43I4. 
ftft#W "L" T-@£<itO&-6rl/??25IC-!j-:t. "H" 
T-@^ffll =1:* I^^c?25lc-^1S,, BP*>. #3lffi#Jrog 
®)^{bfg3LI4. tafflR^t. ±?^^«c0 (eft*. 
10 T. ^s^flUSc 1 & llcKS-f SCi^T-tSo 

[0 0 2 7] J0^fil7l4*^ 5'7 P E-a7!)SEb <7>*g3?S 
gfil5Offi^SrJ0gLr7 y7"[H]|fSl8ic4-^5„ 7yf 

1hISSl8I4^b ^ck iicj:orii)^Lrio^i7©tij 

#£*ij;£i§i9&t;®gi§21(.iffi*-f 5. i|aj5tflL9l47 s> 
^LHlSSl8roffi^i<7DfiSSr¥iJ^ #fit{i##i 9f#S{It- 
S^LT^{Cffl*i Lr«^205.^^fi21tffl?3-t- 

20 *«>rlg3R*S*22»c4x.5. 1S^*S^22f4P^fs-§- 

23iCffl^-r5„ 

[0 0 2 8] &W)<gfcmi<niiitl\-i$B*20$:-frLXm<0 
fTE[HSS33(c^x.t 3 4x5o ^>??IElHlSS33l4^^tti*«r 

E[HJS§33I4. 3CKfe 3 ( r^-§-affet7)#(5 if# j rUfv? 
a >^^|gL990^Vol. 44,No.7~) ^ tlT ^ 5 

ot5ic 5 ^yn-^^B cnn^r, rs ( y K V b 
30 n^<Dm>)friEn^ : &^^^xmf$.-ri>c tax- 

'^-VXHPtl B^r-^a^ffi$ix^l'^-&(Cttl^)^ 

^ t?n%®H<0'*x&&&ft 5l^tc. CTx.14'. iEL^t 

5lc-riil4'J;i\ 
[ 0 0 2 9 ] m 3 140 l tpro*]JH{blllKroA<*6*)<c«fi)E 

[0 0 3 0] %k=t-4frh<0®i'fcm'a<&%\-$.*7>f- h55 
^UMSIitj' LT g»l^^3LC04Si=- 

27IC^$h.5 0 t$k*4t)>tD<DWlft8ltiin%lifi 
SlRXfy s;f L LHlK53»r'b**&$n5. 7J ^ 51 WSfef^ 
BPMf-SI-tCcfc^TlJ-tr ^ h ^ixr^ oyKK 2 £ 
>-f-L. * r>> hffi^S:7^='-^52(iffi*-r5 < , f f ='- 
y52l4# £ > KlJ*«r7 f ='- KtSCi icj; i? . 

[0 0 3 1 ] f-^^*l47 y^^53RU7> K 

50 h54ic^x.f3n2>„ 7 ^?LsI^53l4* ^ > f-'^u* 
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of ■< ? > yr-m <o ^ffiass 5 a-h (Dm <o 8stbfi#& 7 
"h" ogi3^fflft-§-«r^-ry 

[0 0 3 2] ^lc. ^©<fc ?\zmf8.£ht~nM$<l<nWiY£ 
(covers 4ffl^-f 5 v^* — h&#RP.LT8t91-f 
5. 04 (a)"l4»fE§H*&fr^fc*L. 0 4 (b) Bt* 
=i— ^52*»bK>* £v h/^^.**L, 0 4 (c) 14^ 
9 8SUJfr§-£jSU 04 (d) I4^k* y -fe y hft-tiSr 

04 (e) ti±tr yf&fcmWHS-^&ZPLX^ 
■5. 0 4 (c) (e) 14* <> > b'WXtofi'f 5 >■ 

^T-^^^ffiftf-rou^iMS^^-a-^^L, 04 

(f) ftS (h) tt^iJ^fflfS^-rou^^i^^^-g-ro 

[0 0 3 3 ] ftT. SflSiKAlSKfc^T, 4ST-4«r^L 

r04 (a) loTvfiifPia^fi 2 . ^asaffcisj 

SS32£.0 ! ^'3fTiE!H]S833lcA;>3£iT.5o WfADty 
Ki$fcj5rSMFfliWli«if8-f§-# "H" i45;il:io 
T. r*iib©«fif§2 , ^JW-fb(H]SS32&tJ ! K0fIiElHlK 
33*5 y *y 

[0 0 3 4 ] *0#Hfc[5|8&32l4 "H" <75Slf^M*Sffi#«r* 

#§31©&^ y^E-aJiiEb ©i? W ^ ^25(C-^x.5„ ^ 
ixlcfcfl. i? i^^;?25(4A*4SA^31tt-t5o £fc. - 
©B#^,T-(47 5"fH18&53ii»?j©±^ j'T'^^^^ff -§-14 

"L" r-fci?, ?y?El , El <7>-tr u-^^43I4A*« 
B&aiiR-f-5„ BP*>, i^j'T'EO »<^^yyE- 
a, E-l, El , Eb 14^ y7&Mfr0\Z.WS. 
£tx, ±* y7°E0 14? ^itl^fSni. * 
fc, ^9?TjE[HlSg33t> y -fe y f- £ixT, 0 4 ( c ) (c* 
"H" <75^iJ^fflff-§-i 5 fcb**^5o 

[0 0 3 5 ] tbftlB&fr&tf* " L " iZttZt. &9*J-7 
(D-6:U^^25l4A*4gB$rilWLT. SKiS§f{fc$§31l4* 
yy°feiEMtt£MiiiL. mttXJj £§l «? ^ttllHlSS33fcffi 
P!?&fflE&33l4^ttiJ;*?£gl<JfriELTfctJ;*j 

32lCttJ^-r5 0 |7)ffl{t:[51Sl32roy*='-^52l4ii#^*&ft 
"L" ic/.£ofc$©l$ffl t 1 igifi&IC0 4 (b) IC 
9 V h^i-*&3g£-f 5„ 7 j/7"[h]SS53I4C©* 

>yr-. ^9 f&fcbff ^ b — Wt/iiT|!) 

t><ntVm-t&zkifiX-£Z>. rro^lcl4. 7>"K7* 
— h54©ffi;ftl4 "L" tftoT. XTf— f-55;4>b©^ 
{biiy-lr y t-ft-t!40 4 (d) J; ?tc. "L" Sr 

[0 0 3 6 ] iffc. * y?$glEmtt<nfflteti>h#tffl t I 
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31i&$©^i3&tijfi-§-©i"<<'i'a 4 #8S£ LT&< . 

m^s^tfcffi-r^acir^^natrot-rs (04 

(f) ) „ ^©4l-S-(il4. ^<tlc*»Lfc'bcoi:*"J»f1- 
5;ii:#T-£, 7 v Ft*- h54l4#£ V (0 4 

(b) ) ©?-r 5 v^t-^xt*- t-55£frLT3Ht3§y 

-try Mtf-fcHtfJ-fS (0 4 (g) ) o ch-lci 9 . g 
Si^fc3S3i©#* ;/7"©i? ^*25liA;&i8A£3#-f 
S 0 Sfc, ^roS-g-fcii, 04 (h) lc,iH-.fc y 

y<f-®&53ti>t3<0±? 5>7*g:S#)&fe "H" 
70 9, ^5/7°E0, El ©ir u-^^43l4A*4SA$rS«-f 
5„ BP*,. ±?j>7"E0 ©i? ^43140 £-tr ^25 
©A^iSAfc^x., ;?;/7°El <73^U^ ^43141 t-tis 
^^25©A*«AlC-§-x6o 

[0 0 3 7 ] BP*,, ^.nnU^y hl$U4, ±^^E 
o roP©^ 7 7"E i <r>9 y7&Mci <d^-^ i r-, te© 

^ y~f<r>9 ?^ftSc -a, cO, c2 , --cbttO 

r, -yf^i^ -yy-rhLx^itm^i:nm-r6z 

[0 0 3 8 ] r<75J;5{-. ^USS^Jtfc^rii, PflfT 
■ 2E^?F^i:^or^ip^ffiff-§-^^*+5 i . T/2 
S h7>^/<-t^7-f^»±i!' yT'fifilrl ^ ^7° 

^X J: 0 ^Hcox-^SriSffl^fgfc^ 1 ? . 0i]*.liH-ffir 

^ ©«IH^ 4rffi ^ its 16 *7 - 9 1> t f£ Z> o 
[0 0 3 9] 05 i4#3g^©te©Hifc#'J&*-f h^t- 
bh* 0 5 |:ti^Tl2 J: l^-o «j$g5fft 141^ 

[0040] *HJfe^ji4@!ii^k:S3nc^*.rsl!i^t: 

6014. =8-^ 5/7*^.0 7 roet*«f!ltH-©^y7*l3-a75M 

13b. bp*,. n-«)S©^ yfxmf&ztiztmz. a 

W ^ig^iiiSr^LrA^^nSffiPft-t* 4 ^^ y^SS^ 
3M£6i£:ftLT f- 7 vt./<— 7-^7^ /u*L2lc{JW£3ix 
5. ±^ y7 P SKS*©61!4A*ffi^-ll*>b©mPff-§- 
Sr^ n y t CK 2 X-VkftLXmtli-hy yl-lBl&Mt 7 

^f^lEiSSeawAffl^w-^^ilWWicta^l-i-t 

63i:Sr*Lr*5l9, -fe ^63l44g^-44A»f,©±^ 
KS^&ff-fl-© " L " r-A*«ST-lli6>b©«iaff-§-«rS 
iRL. "H" t-7 ;/-?-[H]|ES62d»t,©T/2fc'l+ii5ttLfc 

[0 0 4 1] ^©£?(C«/S£ftfc3li£CTlc:fc^TI4. 
50 Wfi'it? hB#(C^fty-fey hft-ttioT g®)^ 
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{bfg60li LI -t? s- I- Six. y^W-fe u^^25!SA*4S 

&liOtcK££ix5.> v'^rio'J-fej/ f-B#(ci4±^ j-y 
K^ftft-e-ty-fes' t-Ztir "L" irftoTfci?. -tr 
U'i'!?63llA*4S J fllA»b©«lfiiai**: h7^-t 

[0 0 4 2 ] g®J^S60l4®I^IS^m-§-ro3irT^ l 9iii» 

#!5;&»<b]?r5£B#P.B& (Miff, tl IcSo^T. 

tftiSr^ixT. 4SHH4£^LT "H" y^K^ 

*v>? 92$\t<«timy*y hff-§-fcfcoTA;*J«A£;i 

i t^ffit ft a. 

[0 0 4 3 ] ffli©ftU8li@ l roHJ£^)i:l^«T-fc5„ * 
[oo44] ftis. Jita&HiSWcis^-cte, gfii. ffi 

r, LMsr/i'jyxAtffl^fc*, ?y4^ 

t\ Sic ±tE&3iife#j-c-tt. h7^/<-t/i/7^i' 
?-?mz.nM%&mitL&. dsp (x^* 
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[0 0 4 5 ] 

^y^— n y ?{£fl;SST^/^-V<D§;S.6ifi#tCft 
[HIErofifimftlsteJl 

[Hi] *^SI^5x-^«pggro-HiSF'J*^-r 

^ [H2] a i ^<75giimis»jirft!$ft*j£&*-riH]s§ 

Ho 

[0 3] H i $ro^M{fc@S§©A{fcWft*fi)(;£*-f ®SI 

a= 

[04] nmm<nmtt-*wft-rz}tL#><r>9'< i^y?-* 
[is] *^B^»ftiii7)^jfi^j*^-f i°]!fsa„ 
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